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ABSTRACT 



A portable terminal, includes a host detector, a hub circuit 
and a bus manager circuit. The host detector detects whether 
a host operates as a bus manager. The hub circuit has a hub 
function and is connectable to an external device. The bus 
manager circuit has a bus manager function. The bus man- 
ager circuit stops the bus manager function such that the host 
can operate as the bus manager for the portable terminal and 
the external device connected to the portable terminal, when 
the host operates as the bus manager. Also, the bus manger 
circuit carries out the bus manager function such that the bus 
manager circuit can operate as the bus manager for the 
portable terminal and the external device connected to the 
portable terminal, when the host docs not operate as the bus 
manager. 

9 Claims, 2 Drawing Sheets 
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PORTABLE TERMINAL WITH BUS 
MANAGER SWITCHING FUNCTION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a mobile terminal, and 
more particularly to a mobile terminal such as a portable 
terminal with a bus manager switching function. 

2. Description of the Related Art 

A camera having USB (universal serial bus) is known. An 
image is picked up by such a camera and is transmitted to a 
destination node xising a portable phone. In this case, USB 
is added to the portable phone, and a USB bus manager is 
built in USB to accomplish a bus control function. 

In aich a conventional example, a portable phone is 
connected with a personal computer. The image data is 
received through a radio channel and is printed using a high 
resolution printer which is already connected with the per- 
sonal computer by use of USB. Alternatively, an application 
is assumed to update the firmware of the portable phone 
through data communication with the PC. In this case, the 
portable phone desirably has a function as a USB bus slave 
to operate in response to an instruction from the personal 
computer. 

There is a case that the host personal computer is in its 
operating state and a plurality of devices containing the 
portable phone operate as bus peripheral devices of the host 
personal computer on a USB b\is tree. On the other hand, 
there is a case that there is not the host personal computer, 
so that the portable phone needs to operate as a bus manager. 
However, there is no means adaptable for various operation 
conditions. Therefore, it is desirable for the portable phone 
to have bo± of a fimction as the USB bus manager and a 
function as the USB bus slave. 

In conjunction with the above description, an electronic 
equipment and an interface circuit are disclosed in Japanese 
Laid Open Patent Apphcation (JP-A-Heisei 10-301898). In 
this reference, the electronic equipment has an interface 
circuit to connect another equipment. The interface circuit is 
composed of a plurality of connectors (30 and 32) for which 
the terminals to connect data lines are provided, bidirec- 
tional line drivers (36 and 38) which send and receive 
signals through the data lines corresponding to the plurality 
of connectors (30 and 32), a rout section 34, transistors (44, 
46, 48. 50, 52 and 54) to switch a plurality of routes provided 
in the route section 34, and a USB control unit 42 which 
controls the route switching operation. The route section 34 
is composed of routes between the plurality of connectors 
(30 and 32) and the line drivers (36 and 38), respectively, 
and routes between the terminals of the plurality of connec- 
tors (30 and 32). 

Also, an electronic equipment and an interface circuit are 
disclosed in Japanese Laid Open Patent Apphcation (JP-A- 
Heisei 10-301899). The electronic equipment has an inter- 
face circuit to connect another equipment. The interface 
circuit is composed of a USB connector (30) having the 
terminals to connect data Unes (D+ and D-) and power 
supply lines (Vcc and GND), a power supply section (32) to 
supply power through power supply lines, a switching 
section 34 to selectively connect pull-up resistor (R2:44 and 
48), and pull-down register (Rl:46 and 49) to the data lines 
(D+ and D-) and to switch connection between the power 
supply section (32) and the power supply line (Vcc), and a 
USB control unit (38) for the above connection and switch- 
ing. 
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SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a portable phone with a function as a USB bus manager and 
a function as a USB bus slave. 

5 In order to achieve an aspect of the present invention, a 
portable terminal, includes a host detector, a hub circuit and 
a bus manager circuit. The host detector detects whether a 
host operates as a bus manager. The hub circuit has a hub 
function and is connectable to an external device. The bus 

10 manager circuit has a bus manager fiinction. The bus man- 
ager circuit stops the bus manager function such that the host 
can operate as the bus manager for the portable terminal and 
the external device connected to the portable terminal, when 
the host operates as the bus manager. Also, the bus manger 

^5 circuit carries out the bus manager function such that the bus 
manager circuit can operate as the bus manager for the 
portable terminal and the extemal device connected to the 
portable terminal, when the host does not operate as the bus 
manager. 

The host detector outputs a bus manager indication signal 
in response to reception of a signal from the host. At this 
time, the bus manager circuit determines that the host 
operates as the bus manager, in response to the bus manager 
indication signal. 

Also, the portable terminal may further includes a host 
connection detector detecting whether the ho^ is connected. 
At this time, the bus manager circuit carries out the bus 
manager function, when the host is not connected. More 
specifically, the host connection detector detects whether a 
power source voltage is supplied, and determines that the 

30 host is connected when the power supply voltage is supplied. 
Also, in this case, the portable terminal may further includes 
an internal power source supplying a power source voltage, 
and a switching circuit. The switching circuit outputs one of 
the power source voltage from the host and the power source 

35 voltage from the internal power source to the external device 
in response to a power control signal, when the extemal 
device. The bus manager circuit generates the power control 
signal when the host is connected. 
In order to achieve another aspect of the present 

40 invention, a bus manager control method, is accomplished 
by (a) determining whether a host is connected to a portable 
terminal, the host having a bus manager function, and the 
portable terminal having a bus manager fiinction and a hub 
function and being connectable with an extemal device; by 

45 (b) determining whether the host is in a suspended state, 
when it is determined that the host is connected to the 
portable terminal; by (c) stopping the bus manager function 
of the portable terminal such that the host can operate a bus 
manager for the portable terminal and the external device 

50 connected to the portable terminal, when the host is con- 
nected to the portable terminal and is not in the suspended 
state; and by (d) carrying out the bus manager function of the 
portable terminal such that the portable terminal can operate 
as the bus manager for the portable termmal and the extemal 

55 device cormected to the portable terminal, when the host is 
not connected to the portable terminal or when the host is in 
the suspended state. 

For the purpose of the (a) determining, a power source 
voltage from the host is detected, and then it is determined 

60 that the host is connected to the portable terminal, when the 
power source voltage is detected. Also, the power source 
voltage is connected to the external device, when the power 
source voltage is detected. 
Also, for the (b) determining, a signal transferred from the 

65 host is detected, and then it is determined that the host 
operates as the bus manager, when the signal is transferred 
from the host. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an example of a mobile 
terminal system to which a portable phone according to an 
embodiment of by the present invention is applied; 

FIG. 2 is a block diagram showing another example of the ^ 
mobile terminal system to which the portable phone accord- 
ing to the embodiment of the present invention is applied, 
when a host bus manager does not exist; and 

FIG. 3 is a block diagram showing the structure of the 
portable phone as a mobile terminal for an automatic man- 
ager switching function. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Next, a mobile terminal system using a portable phone as 
a mobile terminal of the present invention will be described 
below in detail with reference to the attached drawings. 

FIG. 1 shows the mobile terminal system according to an 
embodiment of the present invention. Referring to FIG. 1, 
the mobile terminal system is composed of a host personal 
computer, a hub 2 cormected to the host personal computer 
1, a portable phone 5 as the mobile terminal 5 connected to 
the host personal computer 1, and first and second devices 
3 and 4 connected to the hub 2 and a third device 6 ^5 
connected to the portable phone 5. 

Referring to FIG. 1, the host personal computer 1 on a 
USB bus tree functions as a usual bus manager, and the hub 
2 and the portable phone 5 function as bus peripheral units 
of the host personal computer 1. When the host personal 33 
computer 1 does not function as the bus manager, the hub 2 
and the portable phone 5 function as a bus submaoager. 
When the host personal computer 1 is in a suspended state 
or a non-operation state, the host personal computer 1 does 
not supports a data transferring operation on the USB bus. 35 
When the host personal computer 1 is in the suspended state, 
the portable phone 5 sends a resume request to the host 
personal computer 1. Then, when the host personal com- 
puter 1 restarts the operation, the portable phone 5 functions 
as the bus peripheral unit. 4q 

Also, when the portable phone 5 is not connected wi\h the 
main bus manager, the portable phone 5 functions as the bus 
manager, as shown in FIG. 2. In this case, the third device 
6 functions as one of the bus peripheral units of the portable 
phone 5. Also, the third device 6 operates as not a peripheral 45 
unit of the host personal computer 1 but the peripheral unit 
of the portable phone 6. 

FIG. 3 shows the detail of the automatic function switch- 
ing mechanism incorporated in the portable phone as the 
mobile terminal. In the automatic function switching 50 
mechanism, a set of a USB signal line D+ 11 and a USB 
signal line D- 12 as a set of signal lines, and a set of power 
supply line Vbus 41 and a power supply line GND 42 are 
provided. These lines are connected with a host personal 
computer on the upstream side via USB terminals (not 55 
shown). The USB signal line D+ 11 and the USB signal line 
D- 12 are connected with a level detecting circuit 61. The 
level detecting circuit 61 monitors and detects a USB signal 
on the lines D+ 11 and D- 12. A bus manager circuit 62 is 
connected to the signal lines D+ 11 and D- 12 through signal 60 
lines 11' and 12'. The monitoring or detecting result of the 
level detecting circuit 61 is transferred to the bus manager 
circuit 62 as a level detection signal or a host state signal 13. 
The host state signal indicates whether the host personal 
computer 1 is in the suspended state or in the operation state. 55 

The power supply lines Vbus 41 and GND 42 are con- 
nected with a voltage detecting circuit 64. The voltage 
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detecting circuit 64 monitors and detects the voltage on the 
lines Vbus 41 and GND 42. The voltage detecting circuit 64 
is connected with the bus manager circuit 62 via a signal Une 
43. The voltage detecting circuit 64 detects the voltage on 
the lines Vbus 41 and GND 42 and the detection is trans- 
fened to the bus manager circuit 62 as a host connection 
indication signal 43 to indicate whether the host personal 
computer 1 is connected to the portable phone 5. 

The bus manager circuit 62 is connected to the signal lines 
D+ U' and D- 12*. The bus manager circuit 62 determines 
whether the host is connected on the upstream side, based on 
the host connection indication signal 43. Also, the bus 
manager circuit 62 determines whether the host personal 
computer 1 is in a bus manager state or in a suspended state, 
based on the host state signal 13. When the host personal 
computer 1 is not connected, or when the host personal 
computer 1 is in the suspended state, the bus manager circuit 

62 carries out a bus manager function. On the other hand, 
when the host personal computer 1 operates as a bus 
manager, the bus manager circuit 62 stops or invalidates the 
bus manger function and passes through the signal between 
the host personal computer 1 and the bus peripheral units. A 
slave function circuit 66 to be described later is one of the 
bus peripheral units. Also, when the host personal computer 
1 is not connected, or when the host personal computer 1 is 
in the suspended state, the bus manager circuit 62 sends a 
power selection signal 55 to a power supply switching 
circuit 65. 

The lines Vbus 41 and GND 42 are connected with the 
power supply switching circuit 65. Lines Vcc 51 and GND 
52 from an intemal power source (not shown) of the portable 
phone 5 are connected with the power supply switching 
circuit 65 to supply a power supply voltage. The power 
supply switching circuit 65 selects one of the power supply 
voltage on the lines Vcc 51 and GND 52 and the power 
supply vohagc on the lines Vbus 41 and GND 42 in response 
to the power selection signal 55 from the bus manager circuit 
62. When the host personal computer 1 operates as the bus 
manager, the power supply switching circuit 65 supplies the 
power supply voltage from the host personal computer 1. On 
the other hand, when the host personal computer 1 is not 
connected, or when the host personal computer 1 is in the 
suspended state, the power supply switching circuit 65 
supplies the power supply voltage from the portable phone 
5 in response to the power selection signal 55. The power 
supply switching circuit 65 supplies the selected power 
supply voltage to an external device connected to the 
portable phone on a downstream side via lines Vbus 53 and 
GND 54. 

The bus manager circuit 62 is connected with a hub unit 

63 via signal Une 21 and a set of signal lines 22 and 23. The 
hub unit 63 is connected to a slave function circuit 66 via a 
set of signal lines 33 and 34. Also, the hub imit 63 is 
connectable to the external device via a set of a signal line 
D+ 31 and a signal line D- 32. The hub circuit 63 branches 
signal transfer routes in response to a branch control signal 
21 from the bus manager circuit 62. For example, signal 
lines 22 and 23 from the bus manager circuit 62 are 
connected to the signal lines 33 and 34 or to the signal line 
31 and 32. Also, the signal lines 31 and 32 are connected to 
the signal lines 33 and 34. 

Next, the operation of the portable phone will be 
described. 

First, it is supposed that the host personal computer 1 is 
not connected to the portable phone 5, that is, the mobile 
terminal system is composed of the portable phone 5 func- 
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tioning as the bus manager and the third device 6 functioning 
as a bus slave peripheral unit of portable phone 5, as shown 
in FIG. 2. In this case, any power supply voltage is not 
supplied from the host personal computer 1 to the voltage 
detecting circuit 64. As a result, the voltage detecting circuit 
64 does not generate the host connection indication signal 
43. Therefore, the bus manager circuit 62 carries out the bus 
manager function to operate as the bus manger. The bus 
manager circuit 62 generates the branch control signal 21 to 
control the hub unit 63. Also, the bus manager circuit 62 
outputs the power selection signal 55 to the power supply 
switching circuit 65. Thus, the power supply voltage inside 
the portable phone 5 is supplied to the third device 6 via the 
power supply lines 53 and 54. In this case, data are com- 
municated between the slave function circuit 66 and the 
third external device 6 via the hub unit 63. Here, the slave 
function circuit 66 may be a communication section or a data 
communication section in the portable phone 5. 

Next, it is supposed that the host personal computer 1 is 
connected to the portable phone 5 but the host is in the 
suspended state. Also, it is supposed that the third device 6 
is connected to the portable phone 5, as shown in FIG. 1. In 
this case, because the host personal computer 1 is connected 
to the portable phone 5 on the upstream side of the portable 
phone 5, the power supply voltage is supplied from the host 
personal computer 1 to the voltage detecting circuit 64. As 
a result, the voltage detecting circuit 64 generates the host 
connection indication signal 43 to output to the bus manager 
circuit 62. However, because the host personal computer 1 
is in the suspended state, no signal is supplied from the host 
to the level detecting circuit 61 and the bus manger circuit 
62. Thus, the level detecting circuit 61 does not generate the 
host state signal 13. Therefore, the bus manager circuit 62 
determines that bus manger circuit 62 should be the bus 
manger. Therefore, the bus manager circuit 62 carries out the 
bus manager function to operate as the bus manger. Also, the 
bus manager circuit 62 outputs the power selection signal 55 
to the power supply switching circuit 65. Thus, the power 
supply voltage inside the portable phone 5 is supplied to the 
third device 6 via the power supply lines 53 and 54. Also, the 
bus manager circuit 62 outputs the branch control signal 21 
to the hub unit 63 to control data transfer. In this case, data 
are communicated between the slave function circuit 66 and 
the third external device 6 via the hub unit 63, 

Next, it is supposed that the host personal computer 1 is 
connected to the portable phone 5 and the host personal 
computer 1 is in the bus manager state. Also, it is supposed 
that the third device 6 is connected to the portable phone as 
shown in FIG. 1. In this case, because the host personal 
computer 1 is connected to the portable phone 5 on the 
upstream side of the portable phone 5, the power supply 
voltage is supplied from the host personal computer 1 to the 
voltage detecting circuit 64. As a result, the voltage detect- 
ing circuit 64 generates the host connection indication signal 
43 to output to the bus manager circuit 62. Also, because the 
host personal computer 1 is in the bus manager state, the 
level detecting circuit 61 detects the signal on the signal 
lines 11 and 12 to generate the host state signal 13. The host 
state signal is supplied to the bus manger circuit 62. Thus, 
the bus manager circuit 62 determines that bus manger 
circuit 62 should be a bus slave. As a result, the bus manager 
circuit 62 does not carry out the bus manager function to 
operate as the bus slave. Also, the bus manager circuit 62 
outputs the power selection signal 55 to the power supply 
switching circuit 65. Thus, the power supply voltage from 
the host personal computer 1 is supphed to the third device 
6 via the power supply hues 53 and 54. Also, the bus 
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manager circuit 62 outputs the branch control signal 21 to 
the hub unit 63 to control data transfer. In this case, the bus 
manager circuit 62 only passes the signals. Thus, data are 
communicated between the slave function circuit 66, the 
5 host personal computer 1, the third external device 6 via the 
hub unit 63. 

There is a case where the mobile terminal as a portable 
phone is connected to the host personal computer. In this 
case, the mobile terminal should function as a slave. On the 
ID other hand, when the mobile terminal is operated without 
being connected with the host computer, the mobile terminal 
should function as the bus manager. Therefore, a switching 
function between the bus manager and the bus slave is 
required conventionally. As described above, according to 
15 the present invention, two bus functions of a bus manager 
and a slave exist in the mobile terminal. Therefore, the 
mobile terminal can be used in various conditions. 

Also, when the mobile terminal is connected to the host 
computer, the mobile terminal can be dynamically switched 
between the bus manager and bus slave based on the signal 
from the host computer. 
What is claimed is: 
1. A portable terminal, comprising: 
25 a host detector detecting whether a host operates as a bus 
manager; 

a hub circuit having a hub function and connectable to an 

external device; and 
a bus manager circuit having a bus manager function, 
30 wherein said bus manager circuit stops said bus man- 
ager function such that said host can operate as said bus 
manager for said portable terminal and said external 
device connected to said portable terminal, when said 
host operates as said bus manager, and carries out said 
35 bus manager function such that said bus. manager 
circuit can operate as said bus manager for said por- 
table terminal and said external device connected to 
said portable terminal, when said host does not operate 
as said bus manager. 
40 2. A portable terminal according to claim 1, wherein said 
host detector outputting a bus manager indication signal in 
response to reception of a signal from said host, and 
wherein said bus manager circuit determines that said host 
operates as said bus manager, in response to said bus 
^5 manager indication signal. 

3. A portable terminal according to claim 1, further 
comprising: 

a host connection detector detecting whether said host is 

connected, and 
wherein said bus manager circuit carries out said bus 

manager function, when said host is not connected. 

4. A portable terminal according to claim 3, wherein said 
host connection detector detects whether a power soiu*ce 
voltage is supplied, and determines that said host is con- 
nected when said power supply voltage is supplied. 

5. A portable terminal according to claim 4, further 
comprising: 

an internal power source supplying a power source volt- 
go age; and 

a switching circuit outputting one of said power source 
voltage from said host and said power source voltage 
from said internal power source to said external device 
in response to a power control signal, when said 
65 external device, and 

wherein said bus manager circuit generates said power 
control signal when said host is connected. 
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6. A bus manager control method, comprising: 

(a) determining whether a host is connected to a portable 
terminal, said host having a bus manager function, and 
said portable terminal having a bus manager function 
and a hub function and being connectable with an ^ 
external device; 

(b) determining whether said host is in a suspended state, 
when it is determined that said host is connected to said 
portable terminal; 

(c) stopping said bus manager function of said portable 
terminal such that said host can operate a bus manager 
for said portable terminal and said external device 
connected to said portable terminal, when said host is 
connected to said portable terminal and is not in the 
suspended state; and 

(d) carrying out said bus manager fiinction of said por- 
table terminal such that said portable terminal can 
operate as said bus manager for said portable terminal 
and said external device connected to said portable 
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terminal, when said host is not connected to said 
portable terminal or when said hosi is in the suspended 
state. 

7. A bus manager control method according to claim 6, 
wherein said (a) determining includes: 

detecting a power source vohage from said host; and 
determining that said host is connected to said portable 
terminal, when said power source voltage is detected. 

8. A bus manager control method according to claim 7, 
further comprising: 

connecting said power source voltage to said external 
device, when said power source voltage is detected. 

9. A bus manager control method according to claim 7, 
wherein said (b) determining includes: 

detecting a signal transferred from said host; and 
determining that said host operates as said bus manager, 
when said signal is transferred from said host. 



07/31/2003, EAST Version: 1.03.0002 



